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Irf & h v y^wm^k byy^x^^x^hH 

a. 

^y3y^m2®^^-rsi^g|g^iffci^hpy 

b I^*<9B1E3& 1 agSSfc JtfBiiaS2Jgg|tf>ft£A< 
10 ^rrSmEirffi. 

S^fiLglgA^S^S-fflV^T^QeOiC^V^l 1 
6 0r<9^?)jSJgiUtf|f>4 0 h/l^L 2 4 0 

[fMlO] fiM9fclEaa3*i£:^fci5VvC. 

^ u 3 ^msm 2s«±tii€*«5-^-rsgie 

BE bV y+mm$k b y yi/x?<r>?- b t 

fczmmmftmni.izimt&'mt . 

20 WlbUyi-affltzmWZIxfiiVx.jiZfti&i-lKib 

fflS«*^* h yy ; Jx9<7)V-x t %&ffiim: ftfct 
S^tofc. ^^->fcf^J^-|.S|igfcJ:^l«i^) 

8;. 

[»*^11] mi«^OW^fi!RjSr*Li}J:tX 
m£ y h 7 y y'x 9<r> bv<\ yttzh^- 

30 &\nm<nmmmttL&£vmmmim&. 
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buy^mi^^txm^ii^miz^xmb^ 

zvmibi<yiiiti®mtz&2mi:frfz>. 
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40 IM«*|ceortffl|g^SSLt>J:t^mEM^yf-m* 
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mm ■ mm ■ *mmm% h?>i;x? < mo s 
fet) <oi o zmtzntx v isy+amu&nkk 

-tz-mtzmz. 

[0002] 

-co^Ju\ff)±izjmt h z. k#-Q% hf^A x<mi 
mxt&£oi,z%t l zmjjLx\ l ^. m^jfflMosFET 

fc. mm%m£;iz(i¥mti;vxj\0)±.a)y4<7>£m 
-hmmm t !&gz-f>&t:it>i l z^ m^x^^o 

icm^m (t%£>*> r^^-£j ) &/h$<-rsc:t 
r *JlfliM/y?-MOSFETj fcDftffiTVvS. 

20 [ooo3iHu±. mtomtzm^iztifiT-zzm 

^FWyf-MOSFETio^flitrfflH'C&S. hp 
yf-MOSFET10ttN®SfiU0 2£:?rU -fUT 

mm%&iztez<7)m<7)±.izNBx.v? ? 
muz\i*ztix\,^) mmtii. ms.i 02 

tiFUyf-MOSFETl O^FW^OaSI^Sft: 

-r. :oie^?yt;nii, pj&otf-f-fJiiosT' 

feS§;h.6. l*tOM^yf-10 0##T4J110 8£ 
Sat. *LTxtr??i^/WBo+fc£T'g:g£fi 
6. M^>^-10 0OM<7)±fc. ti«Wll04«fN£ 

30 ztiz. mnftmi om. ztiztvnvvvi-i 00 

S. N+^>y-xffiBi 10ttHm*ll 04<^Hi 
fi^JROH^'SSSfL. tSiVXTimi 08^tffc 
^T^ai0 8co4»t«i^ ?mwr% 

mzmmztiJiX'r <mm 1 2#y-x^«i 1 00 

» ^hP^lOOSrHSWt^L. -eUTM^y 
f-MOSFETl OOy-b^SH^m^^. fi^fc. 
^m^fir'y:ri 1 4{i3E^$tutM^yf-^SS 

40 mvtitv-xmmi 1 0 s-a^tcsa-ts. 

[00 04] M^yf-MOSFET10<?5ig^<7)iJ^4> 
fc. M^yf - 1 0 0 $-ff^f5^«>t:ASWfc:ji^^t, 

x-yf-y^aie^iiff^ixi.. fjwiyfym^ 
^/i-y^mwuzi-mn^ zoo^um 

%MWHzmw& h 1 0 0 Ji hvyf - • ^^-yfc: 
mSli M^yf - 1 0 0 vfymniribj&btztvkSm 
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■ x •/ i-y?fflg<?mm$tz huyj- 1 o OffMUioi. 

Vg&lzB&ZtL&ft£1i< -fix. v+yytfimH£. 

MMrZtlh. M^yf-MOSFETl OOfctfxO^"- 
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'bZK-t&ztit. Yuy^ff^n^imm-^fitm 
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^M#6L (Hydrogen Anneal for Creating an Enhanced 
Trench for Trench HQSFETs) j 0*JfJgtftata^[ 

m 018865-003600^) fcHft&frO*. g&fc. 

10 ±fcfMS;h.&. Zff)^)aym<rmmt. iWy 
[0010] *^<0ifc£J5!l<^afc: j; 0 , #m?> -H 
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hffl&b. ( i i ) ^t^ec^itr^t^i^^o^ 
MW^!ni§^<-x • is\)aym*:i&Mi-&fflg 
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J&2Jg&fcfcm#£;ft<-tS£J6fc. hU^fc^lfi 
tJ'ffdSPtt. (v) M^yf-MOSFETOKg^- 

^Vayff)m2Mim-timb. (v i ) ^y 3 y 
<OmiS®2S<o±t8l««cg^^-f S gjg t % ( v j 

i) M^^MOSFEToy-hfc^^«c«$-m 
iB^ftS<0±fcf^fi!c-tSg|©fc , ( v i i i ) n?- 
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[0011] 
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02<7>BUHgOStfl£03A~ 

[0013] mj.wmimmm§2 o o (02 

£M J: ) ti. ¥mm& 1 0 Hit SSP&T&S . (0 
3A£JU;. ) COiiHB-C{ia«lO{i0||t{fNB-C* 

tixtwmmwMzmsooumxh&tz 
[ o o 1 4 ] aac , ga©2 o 4T-{±> i o»±tc< 

-^»j3y^9$Ji*«?4/im~l Oxtm-C 
$>lZtmtl\.\ (03B5JL1:. yij 
3>-S2 0<OJSfii$|^ ASttfcttftO. lflcm^i 
L3. OQcmt*S. 

[00 15]g8®208-Cti. 03Cfer^SfLTV^J: 
3 ^-x • ^y nyji2 0tf)±fcr?x:7jf 3 o#j£ 

-?x^®30JiziKfe;xyay (Sio 2 ) 
rf&SStotWB-C&S i t t < . -e l 0 

[0 0 16]gpg212-C{i. VX^S3 0*iA^-> 

-v+ytm mi\x? "/fory^-^j* (nh 4 f> ? 
mmtifzyvM (hf) > m^xmm^^y? 
Vhbtih. zzx-. *?z.?S3o<7)Wzh)sy?ffln 

T?*XU4 QffK-X ■ yij3y!2 O^fflfc*. J: 
V>^iBPT^-fexa5^fi/jN«Bx (03D#i?) |J, * 

h y y /77 ^mmmnvmizx 30 
gWl^r^WJ y ?y? 4 *mtz%&. v uym 
aT?-txmmmmK^oA5umX'f>z. zti 
£i>&frbt>? % mtr?> h\/y<muT9*m<m 

Oijyr-yizft&ZlxtMmM. W^iitM-fcoB. 
AMiVt'l^^mfrif-ykftftZtiz. z<m 
aig<o^. vvy^-amsntt \-\sy&<rffl?)**r<r> 

±ti,zi'Vjiyff)m2mtf!&mti?>m. twmit. 

[ 0 0 1 7 ] S(® 2 1 6T'*±, » y *y?Wm 

•0>*J:3fc, l^vWit^oiWiZKcDimtZJi 
v*y7tfftbiihmffix.v^y7t\mts:'>X. n 
®Wtl-?Ojr|S|tx.yf-y^A{ffi?tll.. Sfefcx-yf- 

Jflwc, ■ v'J3>-l2 0<Offfcll®WtSiE^ 
hUy^BO^x-y^-y^tir)^^^. 
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SfgS^^&x*/^*, J*yt$£V 

^wm^&nm&wx-bh. x-/^>^$^»« 

yU^yox-y^y^ff^^toWi. 
C 1 „ HBr> HeOiiimi^RSmxh*). Zl 
?#£U*£Eftttl 5 0S'J hll (iJt{4»2 0Pa) 

xt**).* ixm i^%jmmmm2 3 

[0018] M^SOO&Sy (03E#S?) ii# 
1 ._5umTb&Zb&Ktl< . ^LXVUy^-50 

Wtex' {iM^>f-5 0O'f<7)ai$0. 25jumfc:4JV% 

T»0. 4 2 J umT&SC:fcaW£L^. 
[0019] g©2 2 O-Ctt, ^-yfcffcfc-tfcjt* 

tetffibtix* timmmx-mitemmsztL 

h. -?"iOSSI<7)iSft* J 03Ffc*$itTV^. 
[002 0]g©22 4Tf±. *?X?m3 0mtt£M 

ttv+yymxmtivmiztiz. ^mm. 

[0021] m2 2 «*U«tr3*l*. d 

<o)MUi. *s#x#-e*n 1 0 oroj&gfcjn 0 

0WK4W1»1. 3xl 0 4 Pa) iOjEfrCHfTS 

>«2 O^^mS^S^S^SOCSWftSfift-C 
03H^?fiTV^J:3t:. huyi-50er>± 

ffl^a.rfct,T#s. mm. io6ox:^lii6 
or:<r>$m<ftm.i5S.V4 0 wi^i*L24 0 h)V (i 

tz\m5. 3X10 3 Pa=Srl,>L3. 2X10 4 Pa)(7) 

[0022] m§2 2 e^^mmwmaiv^ 

WMt. '"M'yf-MOSFETcOTttocOl^StL 
JtM^yf-?4jS-t***M#fiL (Hydrogen Anneal fo 
r Creating an Enhanced Trench for Trench MQSFET 

s) j <o*mitmizmztuzimwmiiim^ 

109/ S (f^ASaS^ 018865-003600 

[00 23]g8g2 2 8Ttt. bU^5 0<0±fe«ttf 

hisy+amnxmilz* %^m.(r>^ y >)ny<r^2m 
60ff8.MZti&, ico®2yyayfl^g{i % xt 

??i"r)\,tk»TmTZtl&cltm£ L\\ ®2xy 
3y«6 0^W§x" m3H^tlX^hio 

fc. 5 0 0^-y^xhD-Afc 1 ooo^y^xho- 

x -nkizmm iz% 5 <mtft> 1 ^izitm^m zzm^z 
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[OO24]04(4. • t-y^p*J*l|Hgt^ 

ot-ttm&zuzi*)^ w-ymfi&tvzt+m 

®6 0<7)HS<92<g. tfrb^W. r&l>. 

[OO25]03Efc03Ifc£tt^s < rfcfc;j : r>. h 
I^>f-5 0Oai$|«>0. 2 5jumOftgfc:fc\,vc, Jgi 
r-U>**x' M>. 4 2jt/m#352r-l^Hx''~ 
0. 3 5/mfc«^LTV^dfc##a>S. hWffi 

*tm*m*zttzj:*)mictizkiK$i. ma 

M^^MOSFETt«6t4JHSJ4, 

r mm mtftTmmtzmztit: y-vy^ 

fiBaffc (Trench Structure Substantially Filled with 
High Conductivity Material) j CXfc&BHfc &&Jc^ 
S$il!taiK^lTa!ffiS^^09/343,330^t:^ife:i3 

ws*iths. £oflj»MtiK>rtgi4. ##fcLr* 30 

[0 0 26] 05(4. *»»5J6tjBnT«9S<ifc h 
^f-MOSFET4 0 0«H»»OWfiiiBC*4. 

hU^MOSFET400{±. NJ^«402^^r 

£. N?ga«4 0 20)±iz^ NB«--x -isVayfi 
(05fc(4*3iro*5:W * J ftS«fc:(4i&g3*i£„ 
S«4 02(4. hWyf-MOSFET4 00<7)KMy 

9t6. l*tohUy^4 0 3(4. tfx-fJl408£m 

3>"S416#. hlsy+4 0 3(mi:ffltt&. %2 
!/Vay!§4 1 6fcHBW*3rU *LTV-xa»4 1 

mm4 04mtftztiz. swi*4 04i4r-uvf. 

MOSFET4 0 0«y--MM3||t**U *LT* 
*ifc0>«l«W>M^*4 0 3^4"C»tr&|oTSLT 
^rtMBfcJMKfcfcSr*-*. N+»y-*««4i 

0USI»Mi4 0 4^Hnt<DHii(cffiBU 
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1 2(4. V-XM&4 1 0<«BfcEre*i*. agog 
4 0 6ttM^>f.4 0 3*«WlOHIU ZLXhU 

ff-iio sfet4 o ow- tetimtOtet. & 

fc. mfM>^-r ■yT4 1 4 jftMt&fifc h- o 
3*1MU *LT4fcV-;*««4 1 O^-gfcfrS-t, 
tt9?~£ . ft&fc. f- Uyf-MO S F E T4 0 00)±ffl| 

f8s*>±fc. s«#:i4 1 sjwws^. mmm4 

1814. M/>f-MOSFET4 0 0«t«-*ieiM(c$' 

10 mX-*Mdmfigimft<7)*A'-yT4 1 4<o 

4 2 0(4. ^ftfcraiSiut^r 4 1 2 k V~X4 1 

ztih. Litifi-ox. #wmh 1 s<mfc<7wm>\iz 

>yT4 1 4mfr^&V&\4mfflm£T'<?Ms& 

y-h - v-xmtmi gs ty-h ■ v-xm®m 

[0027] H5fc*S*utJ:34M^>,f. M osFE 
M'Vf'- tvf-^y3>JB4 l 6<7)Jf§02«7tf(f 

fcl^t±#$T*5. Ultfttf. tf?**>tfcH4Ap 

= 2W=mf-mp-e*S. 

[0028] 05Or-Uyf-MOSFET4 0 0(44 
fc. w£-CiiiaL^7j<^E#ELgPg2 2 6S-fflV>Tgji 
SilSit^^L^. 05<7)M^yf-MOSFET<7) 

*tZ<mm; (Field EffectTransistor and Method 
of Its Manufacture) j ffy^mt^m\iZW^tifz^. 

[0029] imm i o«»4 i^mts Mmm 
^^^fflztozmt't. *%mmtnz&^x 

^Z1ttmmt l z%<0)mEii}:lf$8Ztft o 

^mx&zztmmtzitwt>frX'&?>T$>*>o. m 
hi/yj-wvrtm-Zitzztzmibix 

^zz\t#X'$&ff^ ^mmvvy^- e-y^^ 

X\i%\\ 

[@i ] Mfimzm^&zkff?%&$Lmm%hi/y* 

MOSFET<7)@{BrH0. 
[02] *^c7>^(^vjN$yj r huyf. . 

0. 
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OS F ET&W&t&m&<r>mmLt:Wfcb'>X. 

o s f ET^mi-immm^itimx'ti^x. 

£^LfcffiBrffl0. 

o s f ETimttm<Xff)m^tt:mf>^x. 

[03D]/Jn§&M^?-. tf y M^f-M 

o s f ETi§mt&m?>mz*it:®T$>ix. 
ma xxm3 ccr>* y- wjx vm&z.V'vximzmM 

[03 E ] \-vy+ • M^yf-M 

o s f e t £ssit-f * nftasif & * t . 

£&i:VK-x • isVzymzw&f&mjmzvl-y 

[03 F] /J^bVyf-- t yf-SrWf S M^>^-M 

O S F ET^^i-im^mi^Lmxh-yx. 

03 Eco* h WJx h«£I^L£^£^Ut«BrH 

0. 

[03GJ/h3&buyf-. t -yf-^-f 5 M/yf-M 
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o s vETiwmthmxms&ttLimxh'yx. 

03 F^x^^S-|^L,^*5-^L7taillfiiii0. 
[03H] /J^^M^yf- • tr-yf-l^rt* M^yf-M 

o s FET&m&tzm&<r>mz*Lt:mx'$>'>x. 
hi/y+nm&axvmizMfZft i-stew: 
&#fiL£ffofc|g||£^Lfc«ffiiii0. 
[03 1 ] /hS&M^y?- • e-yf-^^rr^ huy^-M 

o s f e t zwmhmmm** tmx-b^ x . 

b u y^-0)Mco±.}5 XT/hi/ yi~?>ffl(Djtw±.tzi' >j 
[04] M^yf-^owtr-yf-p. ^2yy3y«<og 

[05] *^ogtta!oTSSi$fL^M^yf-MOSFE 
Tto®KiH0 <> 

10. 400 Yvy^WftmkY^yvx? 

102. 402 ^ffl(FP^) 
108. 4 08 #t*JI 

20 ioo h vy-f 

416 y'j3>I 

1 14. 4 14 wmsm 

106. 4 06 ^mftJg (y-h) 
110. 4 10 
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